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* NOTICES ■* 




JPO and NCIPI are not responsible for any 
damages caused by the use of* this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows ^ word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the unnecessary surface mounted device and its 
mounting structure of especially a shielding case about the circuit board mounting technology of an 
electrical part. 
[0002] 

[Description of the Prior Art] With the increment in the information management system represented by 
a computer, communication equipment, etc., the significance of the electromagnetic compatibility (it is 
called Electro-Magnetic Compatibility; "EMC") of a device has been increasing. EMC is divided 
roughly into what is depended on propagation of electromagnetic wave energy, and the thing to depend 
on conducting a cable etc. 

[0003] Among these, what is depended on cable conduction can take the measures against EMC 
comparatively easily from the ability of an undesired signal or a noise to be attenuated by mounting a 
filter in a device generally. 

[0004] On the other hand, what is depended on electromagnetic wave radiation flies space (it spreads), 
and, generally the control is performed by shielding. That is, a device is held in the shielding enclosure 
and association by radiation is made small. However, this approach has the trouble that the shielding 
enclosure becomes large. 

[0005] Furthermore, as another trouble, once electromagnetic wave energy begins to leak from the 
circuit board out of it, a noise will ride on other circuits and cables within the shielding enclosure, and if 
it becomes so, even if it covers severely with the shielding enclosure, a noise will come out from a cable. 
Therefore, it will be said that unnecessary electromagnetic radiation is controlled on small level as much 
as possible in the phase of the circuit board as a fundamental cure. 

[0006] Then, various cures in alignment with this plan are performed conventionally. First, as a 
performed cure, the front face of the circuit board is covered by printing a conductor, it says that energy 
radiation from a circuit pattern will be made small, and JP,3-74897,A (name of invention : "the circuit 
board with electromagnetic wave shielding") etc. is the example of representation. Incidentally, the 
electromagnetic wave radiated on this official report from a circuit pattern is reflected and absorbed by 
the conductive layer for shielding, decreases spurious radiation, prevents by covering the cross talk 
between circuit patterns by the conductive layer for shielding, and forms the conductive layer for 
shielding focusing on a side with the small impedance of the passive circuit elements further connected 
to a circuit pattern, and the configuration which controlled radiation of the unnecessary electromagnetic 
wave at the time of transition of a digital signal is proposed. 

[0007] However, the conventional approach given [ above-mentioned ] in an official report tends to 
make radiation small by covering with the conductor with which the wiring part was insulated about the 
circuit board which has wiring in a front face, and a shielding effect is not obtained at all as this 
conventional approach about the components mounted in the substrate. 

[0008] If it is it, it stands to reason that it is thought that what is necessary is just to cover the 
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components mounted in theWtiate with shielding covering. This appfti is proposed by JP,62- 
250648 A (na^e of invention : "a hybrid integrated circuit"), and shows that configuration to toflDtS 
whha sectiS vL (JP,62-250648,A, Fig. 1). With reference to drmyingJ> . ^ shielding effect has 
tetn obtaniedt> covering the top face of a flip chip 50 with the metal base substrate 55. In addition in 
dmwing S In a projection electrode and 54, a circuit pattern, and 59 and 60 show a chip, 61 shows [ a 
S^and *5 3 / h gh temperature conductivity resin, and 51a and 51b ] lead wire, respectively, and, as 
for 52 t comes to form the circuit pattern 58 with which the metal base 56 is formed in an inferior 
surface oi 'Zgue, and, as for the metal base substrate 55, becomes it from the predetermined metal 
section through the insulating side 57 in the upper part. 

[0009? However, by taking such structure, it becomes complicated and cost also goes up. 

Klem(s) to be Solved by the Invention] As described above, the above-mentioned conventional 
avvroZ is Abased on the technique of covering and shielding the circuit board with other additional 
nSs and it has the trouble that are symptomatic therapy-like, and are not a perfect cure and costs also 
start as a cure which controls radiation of an unnecessary electromagnetic wave 

in the above-mentioned conventional approach, since it is what forms an additional 
means in shielding of components, it has the trouble that components thru/or sizing (size) are not 
ci^t^Vil^ for the miniaturization of a large next door and a device. 

SwnteSTSStaSL is made in view of the above-mentioned situation, and the purpose is in 
E g a ^eans by which electromagnetic wave radiation was essentially solved on the level of 
fmnoLnS the circuit board. That is, control of spurious radiation is enabled only with the circm 
S3 ^components the minimum dimension is realized as the result, without needing an additional 

become minimum, and this *^^«^~« "* 
structure extremely the place which contributes to small hghtweight-ization of a device. 

E, for Solving the Problem! In order to attain said purpose, if the outline is described, the surface 
S^SMSlS^ concerning this invention will equip ^^""^^^u^ 
Sminals the edge of the surface mounted device which covered except the field l ™ c ^ ™TthL 
fo3with ^conductive film, and will arrange a signal connection *™£^ 0 ^^*^ 
ground connection terminals. In a detail, it sets more at the ^^ f ^^^? f J^^ Sa9 
fuch as LSI, resistance, and a capacitor. It covers except a circuit formation part ^an external 
connection terminal area by the conductive film also including the side face of a chip. The Penmeta ol 
the^hm ^edee be^nging to the field in which the circuit was furthermore formed is equipped with two or 
S^S^S^Snah, said ground connection terminal is connected to said .«^u^ve fita 
of saic I chip periphery, and it is characterized by arranging said external connection terminal in the front 

[ Z ?l™Zn£* surface mounted device with shielding which equips with two or : more ^d 
connection terminals the edge of the surface mounted device which covered except the field in which the 
ZSSSductive film when describing the outline, and comes to arrange a signal 
congee Ln terminal hi Ae inside part of these ground connection terminals, It is the circuit board in 
whkh said u^ace mounted device with shielding is carried, and except for the terminal area by which 
me front facet "in these components, it covers with a conductor, and all wiring is equipped with 
the circuit board which it comes to form in a inner layer. 

&me„« of the Invention] Below, with reference «o a drawing i sequential ^ U 
\mA the concrete examole of desirable operation of this invention is given, the chip ot the semi 
SSZ^JSESL itself in the g'estalt of operation of this invention , ^ a capacito - 

a GND connection terminal and a signal connection terminal - having - on the otiier band toe Iront 
face of the circuit board -- a signal connection terminal area - leaving - GND — a conductor or a 
vXge pfanTS Se structure covered on the whole surface with the conductor. And all signal 
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planes are arranged at the inftayer of the circuit board, and are not e^ed to a front face at all. 
[0016] In this invention, it is letting the inner layer of the circuit board pass, and the electromagnetic 
wave radiation (radiation) from a signal-line way can omit a signal almost completely. 
TOO 1 71 The problem which remains is radiation from the components itself. Drawing 4 shows 
conventional IC (a package is entered)41 and the condition of having mounted the resistor chip 42 and 
the capacitor chip 43, with a sectional view as an example of a comparison. Since the lead 4 1 ot 
especially IC1 is long, the level of radiation becomes large. There is radiation despite level with other 
low chips, and even this poses a problem in a RF circuit. 

TOO 181 On the other hand, the mounting structure concerning this invention carries out metallizing ot the 
perimeter of the chip itself, and the solid pattern of the front face of the circuit board is connected with 
this metallizing section in two or more nodes, consequently components are completely shielded to the 
exterior 

[0019] Drawing 1 is drawing for illustrating the gestalt of desirable operation of this invention, and 
shows the example of large-sized LSI to which this invention is applied suitably. 
[0020] With reference to drawing 1 , in this example, many GND terminals (pad) are prepared around 
the die (chip) 1 of LSI, and this GND terminal is connected to the silicon die of GND and LSI ot the 

circuit of an LSI chip. . , i , n i 

[00211 Many GND connection terminals are connected to the surface layer 1 1 of the circuit board 10 by 
the GND connection bump 2 who shows the minute conductor called a "bump" (low material electric 
conduction adhesives, or metal that is easy to fuse), i.e., d rawing 1 . "GND" may not necessarily be 
GND potential (touch-down potential), and may be a voltage plane here. . 
[0022] This will shield completely to outer space by connecting electrically LSI1 and the circuit board 

1 0 of each other. _ n 

[0023] The mounting structure shown in drawing 1 realizes shielding structure of a minimum (lower 

limit), and it can be said that it is the simplest gestalt. 

r00241 Although LSI1 and the circuit board 10 are electrically connected by the signal connection bump 
3 about a signal, since the connection path of a signal is contained inside GND connection the exterior 
is shielded. And since the circuit side (IC circuit side 4 reference of drawingJ. ) is turned down, and it 
connects with the circuit board 10, and it is mounted in the electrode of a chip 1 by the flip chip method 
which prepares a bump etc. and connects with the electrode of a substrate 0 using ■ 
ingredients, such as a pewter, and connects with it with a very small inductance, LSI (bare chip)l of the 
radiation by the discontinuity from a signal connection part is very small 

[00251 Drawing 2 is the sectional view showing an example of the shielding structure of a resistor chip 
aShS^ie of this invention. With reference to dawing^ , the SERAMIDDAI front face of the 
resistance film 24 and the signal connection terminal 23 is covered with the conductor 25. A conductor 
25 and the surface layer 1 1 of the circuit board are connected with two or more GND connection 
terminals 22, and these are arranged in the outside of the signal connection terminal 23. For this reason, 
the circuit part which passes along the resistance film 24 is covered by the GND coat 25 around the 
ceramic die 21 of a resistor chip, and the surface layer 1 1 of the circuit board, and, thereby, is shielded. 
r00261 Drawing 3 is the sectional view showing an example of the shielding structure of a capacitor chip 
as still more nearly another example of this invention. If drawing^ is referred to, unlike the capacitor 
chip ho™ in toS (B), an electrode interconnects from the internal beer (VIA) 36 between layers, 
and I the c^aciSroflhtexample is drawn by the outside of a chip, and metallizing of the perimeter of 
the multilayer ceramic die 3 1 is carried out except for the signal connection terminal 33 
SoSthS Surface mount of this is carried out to the circuit board 10, the GND coat 35 and the circuit 
board surface layer 1 1 of the perimeter of a capacitor will be connected by two or more terminals. Too a 
signal plane 12 is surrounded and shielded by GND of a capacitor periphery, and the surface layer 1 1 of 
tlx * *t ^502ird 

[OO^TNexUn the example of above-mentioned this invention, it explains why the shielding engine 
[0^9?^ this invention > a si g nal s P reads the tmck ° irCuit ° f thC Shape 
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of a striplincof the inner the circuit board. Since both sides are^^^red in the GND layer, the 

TEM mode mainly spreads this part. And the track is shielded completely and there is no radiation 
outside of electromagnetic wave energy. 

[0030] Moreover, in the above-mentioned example, since signal connection is made by the flip chip 
method and it connects with a very small inductance, the radiation by the discontinuity from this part is 
very small. 

[0031] Furthermore, two or more GND connection is also prepared, and since the inductance is small, a 
GND current is maintained at homogeneity and energy radiation is small. 

[0032] When this invention is applied to a digital circuit, it has the description that radiation of 
unnecessary noise energy can be suppressed small, but when it uses for the analog circuit of microwave 
or a millimeter wave band, the operation effectiveness will become still bigger. 

[0033] As this kind of an analog circuit, although there are an amplifier, a mixer, a frequency successive 
diminution machine, etc., for example, the value with the very small inductance for connecting a chip 
and a circuit is demanded. Moreover, level with severe circuit shielding is required of coincidence, and 
this is no match for a digital circuit. 

[0034] Since very high shielding isolation is obtained, microwave and a millimeter wave circuit apply 
the shielding structure of this invention, and it is made suitable. 

[0035] Moreover, in this invention, similarly, since other chips, such as a resistor chip and a capacitor 
chip, are shielded alone, they are convenient. Conventionally although holding into a shielding case is 
natural as for this kind of circuit, a dimension is large, and this shielding case required time and effort 
for attachment, and had the problem in respect of a miniaturization and economical efficiency. 
[0036] Moreover, in this invention, the inductance of connection is minimum by flip chip bonding. 
Since much GND can also be arranged near the signal terminal, the things and interval when a 
connection inductance is small can hold down impedance discontinuity to a small value. 
[0037] 

[Effect of the Invention] As explained above, according to this invention, the effectiveness of realizing 
shielding structure which can control radiation of an unnecessary wave fundamentally with the 
minimum components is done so. 

[0038] This reason depends the shielded chip and the circuit board which covered the outside surface by 
the solid pattern on what was connected with the inductance minimum by connecting means, such as flip 
chip bonding and bump connection, in this invention. 

[0039] Moreover, according to this invention, the effectiveness of attaining the miniaturization of a 
device and lightweight-ization not using a shielding case to components, such as a resistor chip, is done 
so. 

[Translation done.] 
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